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Abstract: Collagen is widely distributed in various tissues of living organisms and is one of the basic proteins that
constitute living organisms. The structure of collagen is more complicated than that of general protein and it displays
a more stable property so that normal proteases have no significant effect to deal with it. There are only two typical
enzymes have ability to hydrolyze collagen in situ, one is called matrix metalloproteinase (MMP) and another is
bacterial collagenase. In this review the collagen and hydrolase are introduced in briefly, then the development
process and the hydrolysis mechanism to collagen between matrix metalloproteinase and collagenase are presented,
then the particular aspects of the different enzyme activities will be contextualized within relevant areas of
application, mainly about therapeutics, food processing, environmental protection and tissue engineering. In the end
the development of the present research and guide further potential research orientation of the system of collagen &
collagenase is summarized.
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发现其催化域狭缝过小[≈5 Å(1 Å =0.1 nm,后同)]，无








Fig.3 Activation of MMP-2 by MMP-14[18]
图2 几种不同类型的MMP结构示意[18]






















之 后 ，2006 年 Bertini 等[26] 通 过 核 磁 共 振
（nuclear magnetic resonance，NMR）和小角度X光散






















































































Fig.5 Crystal structure of MMP-1(E200A) & triple helical collagen peptide complex in molecular simulation[28]
图6 MMP-1水解胶原蛋白步骤图解[29]






















域（polycystic kidney disease-like domains，PKD）以



















































Fig.7 Diagram of two types of C. histolyticumi collagenase and
molecular simulation of collagenase translated by ColG[33,36]
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Fig.8 Collagenase (Clostridium histolyticumi) translated by
gene of ColG with ribbon representation of active site[39]
图9 胶原蛋白及纤维状胶原蛋白被胶原酶水解示意图[39]












最终获美国食品和药物管理局 (Food and Drug
Administration，FDA）及 欧 盟 药 品 局（European









































Fig.10 Effect of collagenase nanocapsules in bleomycin induced skin fibrosis and analysis of therapeutic effect[49]
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螯合 Ca2+、Fe3+和 Cu2+的能力分别达到(11.52 ± 2.23)
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